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Description 

BACKGROUND OF THE INVENTION 

s The present invention relates to a cement admixture composition. More particularly, rt relates to an admixture com- 

position for hydraulic cement compositors such as mortar and concrete to prevent lime wise decrease in their flowabil- 
ity (herein called as 'slump loss") while drasticaily improving the compositions workability and applicability over 
sustained periods of time. 

Slump loss is a major problem in the concrete industry. It is highly desired to have a cement additive which will 
ro impart high degree of ftowabirrty over an extended period of lime while not imparting arty significant set retardation to 
the cement composition. Various proposals have been made to solve this problem but, such proposals have not pro- 
vided a combination of the desired characteristics or only provide 1he desired characteristics in low degrees. 

Slump-loss is the biggest problem in concrete industry, and various methods have been tried by many investigators 
to solve this problem, but satisfactory solution has not been found so far. Therefore, there is a strong desire to find an 
is early solution to this problem. 

rt is generally known, for example, that the copolymers of alkenyl ethers and maJeic anhydride and the derivatives 
thereof can be employed as cement additives to improve slump toss [Japanese Patent Publication (Kokai) Nos. 63- 
2S5140{1988) and 2-163108(1990)]. However, coporyrnere of this class which have been previously used, exhtoit only 
small improvement in slump toss or caused excessive set retardation to the treated cement composition. 
20 rt has now been found that certain coporyrner (Xjmposifons described beiow having a specified molecular structure 
have remarkable effectiveness for the prevention of slump loss without causing significant set retardation. 

SUMMARY OF THE INVENTION 

25 The present invention is directed to a cement admixture composition which requires the usb of certain alkenyl 
ether/polyalkenyl ether/maleic anhydride copolymers. 

The specific cement admixture composrtions of this invention are alkenyl ether/bor/alkenyl ether/maleic anhydride 
copolymer and mixtures thereof, as fully described below. They have been unexpectedly found to impart a high degree 
of slump loss over a sustained period of time, dramatically improving workability and applicability while not imparting 

30 any significarrt set retardation to the treated composition. 

DETAILED DESCRIPTION 

The present invention is directed to a cement admixture which has been unexpectedly found to provide a high flow- 
as ability to cement compositions such as concrete and cement mortar, provide the high flowability over an extended 
penod of time without irnparting a significant delay in the curing (set) of the cemenl composition. This combination of 
properties has been unexpectedly achieved with the presently described cement admixture compositions. 

The admixture corrposrtion of this invention is a novel composition for cement which has been unexpectedly found 
to impart the highly desired property of inhibition of slump-loss. The composition may be composed of one or more 
*o ccix>rymerfs) of a combination of an alkenyl ether represented by the general formula (I). 

tfOf^OLR 2 0 

wherein, A 1 0 is one. or a mixture of two or more oxyalkylene group, each having 2 or 3 carbon atoms, said groups, 
« which may be added in block or random fashion; 
R 1 is an alkenyl group having 2 to 5 carbons: 
R 2 is an alkyl group having 1 to 4 carbons; and 

m is an average number of adduct mols of the oxyalkylene groups of from 20 to 1 50, 
so a polyalkenyl ether represented by the genera! formula (II). 

wherein Z is a residual group of a compound having 2 to 8 hydroxy! groups; 
55 A 2 0 is one, or a mixture of two or more oxyalkylene groups, each having 2 or 3 carbon atoms, said groups may be 
added in block or random fashion; 

R 3 is an alkenyl group having 2 to 5 carbons, n is an average number of adduct mols of the oxyalkylerie groups hav- 
ing a value of 1 to 1000: and; 
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a has a value of 2 to 8, 



and maleic anhydride, as the anhydride, its hydrolysis products, or salts of 1he hydrolysis products. 

The ratio of equivalency of copolymeruabla double bonds of the component represented by the general formula <t) 

s and the component represented by the general formula (II) is 99:1-60:40. the ratio of equrvafency of the sum of the com- 
ponent represented by the general formula (I) and the component represented by the general formula ([[) to maleic 
anhydride is 30:70-70:30. The weight average molecular weight of said copotymer(s) is from 2,000 to 1,000,000. 

The copolymers of this invention, their hydrolysis products, or the salts of said hydrolysis products, unlike conven- 
tional dispersants for cement, do not show decrease of ftowabilrty with respect to time. In many instances, treated 

'o cement composrtions increase in flowabilrty. Therefore, it can allow production of concrete having excellent property in 
inhibition of slump-loss when used alone. The present admixture can be also used in combination with existing cement 
dispersants. 

In addition, the admixtures of the present invention do not retard setting nor cause a decrease in the strength after 
curing o1 cement compositions which have been so treated, 
■s In the above-described generaJ formula (0 and the above-described general formula (II). the alkenyl groups having 
2-5 carbons represented by R 1 and R 3 , respectively, include, for example, vinyl, allyl, methaJlyl 1,1^imethyl-2propenyl, 
and 3-methy1-3-butenyl groups and the like. The aJlyf group is most preferred. 

In above-described general formula (1) and above-described genera) formula (II), the oxyalkylene group having 2-3 
carbons represented by A 1 0 and A 2 ©, respectively, include, for example, oxyethyiene and oxypropylene groups with 
o oxyethyiene group being most preferred. 

In above-described general formula (I), the alkyl group having 1 -4 cartons represented by R 2 may be selected for 
example, from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and tertiary butyl groups and the like. When the alkyt 
group has more than four carbon atoms, the amount of air entrainment in the treated mortar or concrete composition is 
increased. Therefore, it is desirable to select an alkyl group having 1 to 4 carbons if low air entrainment is desired, 
s ™ e av ^ge nunt>er of addurt rrols (m) of ^ 

(0, can be chosen from 20-150. Generally, as the value for m increases, one obtains a lower delay of setting and a 
higher effect in increasing the slump with time. It is preferred to select the m value from 30 - 120. 

Examples of compounds providing the resrtual group (Z) containing 2-8 hydroxy! groups with respect to the above- 
described genera) formula (II) are polyvalent phenols, such as catechol, resorcinol. hydroquinone. phlorogludn and the 
' I'ke; polyvalent alcohols, such as ethyleneglycol. propyJenegrycol, butylanegJycol. dodecyleneglycol, octadecyienegly- 
col. neoperrtylglycol, styreneglycol. glycerin, diglycenn, polygiycerin. trimethytofethane, Inmethyloipropane, 1.3.5-pen- 
tanetnoi, erythritol, pentaerylhritol, dipentaerythritol, sorbitol, sorbitan. sobide. sorbrtol/glycerin condensation products 
adonrtol, arabrtol, xylitol, mannitol and the like; sugars such as xylose, arabinose. ribose. rhamnose, glucose, fructose,' 
glactose. mannose. sorbose, cellobiose, maltose, isomailose. trehalose, raffinose, sucrose, gentianose. melecrtose 
and the like; and esterified or partially esterrlied products thereof. 

The average number of adduct mols (n) of the oxyalkylene group added as shown in the above-described general 
formula (II) can be selected from 1 to 1,000. Generally, copolymers having components with higher Q values tend to 
increase the viscosity cf the copolymer dunng rts production while providing only minor slurrp-improving property wrth 
respect to increase in the value of n. Therefore, it is preferred to choose copolymers with n of from 1 - 200. 

Ratio of equivalency of the copolymerizable double bonds of the compound represented by the general formula (I) 
and the compound represented by the generaJ formula (II) may be selected from 99:1 -60:40. To obtain a copolymer that 
has excellent slump-sustainabiiity and slump-improving properties, it is important to control the average number of mols 
(m) of the oxyalkylene group in the genera! formula (I) and also the ratio of equivalency of the copolymerizable double 
bonds in the compound represented by the general formula (I) and the compound represented by the general formula 
(II). Generally, it is preferred that the larger the value of m in the general formula (I), the lower the amount of component 
represented by the general formula (I) in the resultant copolymer. On the other hand, when the value of m is small, it is 
preferred to utilize copolymers having higher amounts of component represented by the general formula (I) 

Although excellent slump-sustaining properties can be achieved with the copolymer with sufficiently large m value 
in the general formula (I) and obtained wrttiout using a large amount of component of the general formula (If) produc- 
tion of such co-polymerization cannot be carried out easily. 

In contrast copolymers containing component of the general formula (I) and component of the general formula (II) 
which can achieve a high level of slump sustainability are readily produced and. therefore, the desired property can be 
readify obtained by the present invention. 

The copolymer is characterized by having the capability of improving initial slump of the cement composition and 
also increasing the slump with time. The particular mode of application of the copolymer is not critical and can be 
decided by those skilled in the art depending on the types of cement or aggregates being used, whether applied by 
itself, or by combining it with other cement admixtures. 

Cement admixtures that can be used in combination with the subject copolymer include conventional cement dis- 
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cemerrttf^ersants, " ^^ 2 ^ ^^nese KM Paten. HEl 2-163108 (.990). its 
mine, adverse effect on the presently be ^ toga)lcf ^ kno«n cement additives, such 

represented by the general formula (II) can be formal easrty^ ' "W™ _ ^^eftej by „ e general formula (I) 
at lees, some maleic add units wh,ch resulted ^^^J*^. ^ of , h6 maleic ecld units, and alkali 

„jsr r^;rr: ^.-r -* mofil sa * " ch as ra9nK " " 

, ^Tecern^n^recc^o.^^ 

5 For example, the subject copolymer can d-rerty 0 J 6 ^^^ ^| ic3t j on w l! be determined by 

cement composition or to the final composition. |ust prior to usa The exact mooe or ^ 

the particular application. , to wability without causing any significant retar- 

me cement admbcture ^pc^oH ^ s J n ^ ^ pr esent admixture coition 
dation to the set time of cement composrton such as mortar or w^kabilrtv of cement compos'rtions used 

0 provides excellent inhibition of slump-loss and, thereby, agnrfcantly improves workablrty ol cement compos 

in consfruction or building-related works. - niarMnn ~ n hP used for a variety of applications such as, for 

» ^T£n:c^™ 

as defined by the appended daim, Al parts and PJ<^- formula (II) 
Copolymers of maleic anhydride, component of ^J^^^ B f 2 ^^Z s Lm by the follow 
were prepared using the procedure disclosed m Japanese Kbkai Patent HEl 2 KJ^n 
ing examples: 

FXAMPLE I 

1 ^ n a fn, ,r nPrkPri f lask equipped wrth a condenser, a N 2 gas inflow tube, a 
« to 80-90°C while continuously agitatng for 7 hours under a N 2 gas atmosphere. 
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Alkeny) ether {polyaxy ethylene monoallyl monomethyl ether; 
number of mols of ethylene made added = 33 mols) 


573 Qg 


Dialkenyf ether (polyoxy ethylene diaityl ether; number of 
mols of ethylene oxide added = 33 mols) 


55 5 g 


MaJeic anhydride 


43.9 g 


Benzoyl peroxide 


4.5 g 


Toluene 

1 - , 


104.8 g 



At the completion of the reaction, toluene was removed by distillation at 1 10*C under a reduced pressure of about 
1 0 mm Hg. to obtain a brown colored copolymer which was a solid at room temperature [labelled Coporymer (a)]. 



EXAMPLF ? 



The following ingredients were placed in a four-necked flask equipped with a condenser, a gas infbw tube, a 
thermometer and an agrtating devica Copolymerizafcon reaction was carried out by raising the temperature of the flask 
to 80-9CTC while continuously agitating for 7 hours under a gas atmosphere. 



2S 





Alkenyl ether (potyoxyethylene monoaJlyl monomethyl ether; 
number of mols of ethylene oxide added = 33 mds) 


573.0 g 


30 


DiaJkenyl ether [polyaxy ethylene diallyl ether; number of 
mo's of ethylene oxide added =■ 33 mols) 


102. 4g 




Mai etc anhydride 


49.8 g 




Benzoyl peroxide 


52 g 


35 


Toluene j 


112.6g 



Afler the reaction, toluene was removed by distillation at 1 10*C under a reduced pressure of about 10 mm Hg to 
obtain a brown -colored copolymer which was a solid at room temperature pabelled Copolymer) (b)]. 

EMMELEJ 



The following ingredients were placed in a tour-necked flask equipped with a condensor, a gas inflow tube a 
i 6 ™^ ^ ™ ageing device, and polymerization reaction was carried out by raising the temperature of the 
1lask ,0 90 " 1 OO'C while continuously agitating for 3 hours under a gas atmosphere. 



so 


Alkenyl ether (pofyoxy ethylene monoaJlyl monomethyl ether; 
number of mols of ethylene oxide added = 91 mols) 


800.0 g 




Dialkenyf ether (polyoxy ethylene diallyl ether; number of mols 
of ethylene oxide added = 33 mols) 


20.7g 




Maleic anhydride 


21. 9g 


55 


Tertiary Butyl percwde-2- ethyl hexanoate 


4.8 g 




Toluene 


136.3 g 
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After the reaction, toluene was removed by distillation at 1 10'C under a reduced pressure of about 10 mm Hg. to 
obtain a brown<olored copolymer which was a solid at room temperature [labelled Copolymer (c)]. 

EXAMPLE 4 

The following ingredients were placed in a four-necked fbsk equipped with a condenser, a N 2 gas inflow tub^a 
thermometer and an agitating device, and ^polymerization reaction was carried out by raising the temperature of the 
flask to 90-100°C while continuously agitating for 3 hours under a N 2 gas atmosphere 



Alkenyl ether (potyoxy ethylene monoallyl monometrryi ether; 


2500 g 


number of mols of ethylene oxide added = 115 mols) 




DiaJkenyl ether (polyoxy ethylene cSaltyl ether; number of 


24.1 g 


mots of ethylene oxide added - 33 mols) 




Maleic anhydride 


50.8 g 


Benzoyl peroxide 


15.0 g 


Toluene 


420.7 g 



After the reaction, toluene was removed by distillation at 1 10-C under a reduced pressure of about 10 mm Hg, to 
obtain a brown<olored copolymer which was a solid at room temperature [labelled Copolymer <d)]. 



EXAMPLE 5 



The following ingredients were placed in a four-necked flask equipped with a condenser, * 
thermometer and an agitating device, and copolymenzation reaction was earned out by rang the temperature of the 
so flask to 90-1 00'C and corriinuousJy agitating for 3 hours under a N 2 gas atmosphere. 



Alkenyl ether (rx>ryaxy ethylene monoallyl monomethyl ether; 
number of mols of ethylene oxide added = 1 1 5 mols) 
Dialkenyl ether (polyoxyethylene diallyl ether; number of 
mols of ethylene oxide added = 200 mols) 

Maleic anhydride 
Benzoyl peroxide 
Toluene 



2500 g 

138.3 g 

50.8 g 
15.0 g 
439.7 g 



After the reaction, toluene was removed by distillation at 1 1<TC under a reduced pressure of about 10 mm Hg, to 
obtain a brown^olored copolymer which was a solid al room temperature pabelled Copofymer (e)]. 

EXAMPLE , $ 

The following ingredients were placed in a four-necked flask equtpped wrth a condenser, a N 2 gas inflow -hi* a 
thermometer art an agitating device, and copolymenzation reaction was carried out by raising the temperature of the 
flask to 85-90°C and continuously agitating tor 3 hours under a N2 gas atmosphere. 



55 
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Alkenyl gther (polyoxyethylene polyoxypropylene monoallyl rnonobutyf ether- 
number of mote of ethylene oxide added - 57 mols; number of mols of propyl' 
ene o»de added = 57 mols; by random addrtion) 

DiaJkenyl etfier (polyoxyethylene diallyf ether; number of mote of ethylene 
oxide added - 33 mols) 

Maleic anhydride 

Azobisisobutyronitrile 

Tofuene 




EXAHPLE7 



AJkenyl ether (pdyoxyethylene monomethailyl monomethyf etfier- 

number of mols of ethylene oxide added - 33 mols) 

Triaikenyl ether (trimethallyl ether of g^cerin/ethylenoxjde addition 

product; number of mote of ethyienoxide added = 33 mols) 

MaJeic anhydride 

Azooisisobutyronitnl e 

Toluene 



3076 g 

72.6 g 

208 5 g 
14. 7g 
524.8 g 



Each o, *e ex*™, were ^ ^ „ , mnhnml ^ ^ I9)J^ ^ ^ ^ ^ 



«5 



5(7 



55 
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EXAMPLES 6-17 

PRE PARATION OF CQNCRFTE COMPOSITION 

Based on the formula illustrated in TaWe 2 below, 40 Irtres of concrete compositions and cement admixture agent 
as shown in Table 3 betow were added in a 50 litre capacity forced blending maer, and they were blended for 90 sec- 
onds to prepare a flutiized concrete that had siump of 18 cm and air content of 4-5% (an air entrainer agent AEA avail- 
able from Denka-Grace K.K. was used to tying the air content to the target level). 

After blending was completed, the Wend was discharged into a blending boat and it was worked over several times 
Change of slump and air content with time was determined immediately after Wending. 30 minutes later and 60 minutes 
later. Method for testing slump, air content, setting time, and compression strength, and method of preparation of test 
sample for testing the compression strength were based on J IS A6204. Resufts of the testing are presented in Table 4. 

ComparatlvB Examolp-s ^ 

Following the procedure of Examples 8-17 described above, fluidizied concretes were prepared for cornparison 
The composition of each Comparative Example are grven in Table 3 below and the results of Testing are presented in 



Table 2 



Formula 


Type of concrete 


W/C[%] 


S/S+G [%] 


Unit Amount [kg/m 3 ] 








C 


W 


S 


G 


Plain 


0.64 


0.50 


320 


205 


850 


876 


Evaluation 


0.54 


0.48 


320 


166 


866 


965 


watenals Used 

Cement (C): Ordinary Portland cement (an equi-amount mixture of 3 brands; Specific Gravity * 3 16) 
Water (W): Tap Water ' 
Fine aggregate (S): Sand from Ohi River in Japan (Specific Gravity = Z60, Fineness modulus . 2.76 
Coarse aggregate (G): Crushed stone produced at Oume in Tokyo (Specific Gravity = 2.68- Fineness mod- 
ulus - 6.60) 



Table 3 





Group 


Type of cement admixture agent 


Amount added (wt.%. based on 
cement) 




Example 8 


Copolymer (a) 


0.42 


45 


Example 9 


Copolymer (b)/PC(a) 


0.30/0. 10 




Example 10 


Copolymer (c)/PC{a] 


0-20/0.05 




Example 1 1 


Copolymer (c)/PC(b) 


0.20/0.07 


50 


Example 12 


Copolymer (c)/LS 


0.20/0.15 




Example 13 


Copolymer (c)/NSFC 


0.20/0.20 




Example 14 


Copolymer (d)/PC(a) 


0.15/0.08 


55 


Example 15 


Copolymer (e)/PC{a) 


0.13/0.09 


Example 1 6 


Copolymer (f)/PC(a) 


0.15/0.09 




Example 1 7 


Copolymer (g)/PC(a] 


0.1 SAMS 
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Table 3 (continued) 





Group 


Type of cement admixture agent 


Amount added (wL%, based on 
cement) 


5 


Comparative Ex. 1 


PC<a) 


0.19 




Comparative Ex. 2 


PC(b) 


0.23 




Comparative Ex. 3 


NSFC 


0.50 




Comparative Ex. 4 


LS 


0.50 


10 


Comparative Ex. 5 


Copotymer <c) 


0.27 


15 


PC(a): Ratio of equivalency of the copolymerizaWe double bonds of the compound representee oy V™^' 
mula (I) where R 1 is CHa-CHCHa. R 2 is -CH 3 . A'O is -C^O-. and m is 33. and rmleic anhydride is 1 :1 . and waght 
average molecular weight is 20.000. This is the Ca salt of the copolymer having such composrboa 
PC(b): Calcium F^carboxytate cement dispersant (commercial product) 
NSFC: Calcium naphthalene sulfonate cement dispersant (commercial product) 
l_S: Calcium fignin sultonate cement dispersant (commercial product) 



20 

Table* 



25 


Group 


Immediately after 


30 Minutes later 


60 Minutes later 


Delay of 
setting (*3) 
[Minutes] 


Compression 
strength after 
28 days 
[Vg/cm 2 ] 






Slump [cm] 


Air [%] 


Slump [cm] 


Air[%] 


Slump [cm] 


Air[%] 






30 
35 
40 


Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
Example 15 
Example 16 
Example 17 


18.0 
18.5 
18.0 
18.5 
18.5 
19.0 
18.0 
17.5 
18.0 
18.5 


4.6 
4.3 
4.2 
4.6 
4.2 
4.7 
4.1 
4.3 
4.5 
4.4 


18.0 
18.0 
19.0 
19.0 
18.0 
18.0 
19.0 
19.0 
185 
19.0 


4.4 
4,3 
4 2 
4.4 
4.4 
4.3 
4.2 
4.1 
4.4 
4.6 


17.0 
17.5 
18.5 
18.0 
17.0 
17.0 
18.5 
19.0 
18.0 
18.5 


4.2 
4.0 
4.1 
4.2 
4.4 
4.1 
4.3 
4.1 
4.5 
4.3 


+85 
+80 
+45 
+55 
+80 
+60 
+45 
+40 
+50 
+65 


422 
425 
438 
433 
415 
418 
435 
440 
428 
435 


45 

50 


Corrparative 
Ex. 1 

Comparative 
Ex.2 

Comparative 
Ex. 3 

Comparative 
Ex. 4 

Comparative 
Ex. 5 


18.5 
19.0 
18.5 
185 

18 0 


4.3 
4.5 
4.8 
4.3 
42 


14.5 
16.0 
14.5 
16.5 


4 5 

4.5 
44 

4.6 

2.2 


12.0 
11.5 
8.5 
11.0 
23.5 


4.3 
4.2 

3.9 
45 
2.8 


+80 
+85 
+30 
+105 
+40 


422 
418 
422 
408 
440 


55 





















3) Delay time, compared 1o plain concrete - 

4) Segregation has been confrmed 
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Claims 



1 . An admixture for a cement composition comprising at least one copolymer composed of a combination of an alke- 
nyl ether represented by the general formula (I) 



R'0(A 1 0) m R 2 (i) 

wherein A 1 0 is one or a mixture of oxyalkylene groups having 2 to 3 carbons; 
R 1 is an alkenyl group having 2 to 5 carbons; 

R 2 is an aikyl group having 1 to 4 carbons; and m represents an average number of mols of the oxyalkylene 
groups and has a numerical value of from 20 to 150, 



a polyalkenyl ether represented by the general formula (II). 

wherein Z is a residual group of a compound having 2 to 8 hydroxy! groups, 
A 2 0 is one or a mixture of oxyaJkyfene groups having 2 to 3 carbons; 

R° is an alkenyl group having 2 to 5 carbons; n represents an average number of mols of the oxyalkylene 
groups and has a numerical value of from 1 to 1000: and a has a value of 2 to 8, 



and malec anhydride, its hydroiysed product or salts of its hydrolysed products, where the ratio of equivalency of 
copofymerisaole double bonds of the component representee by the general formula [I) and the component repre- 
sented by the general formula (II) is 99:1-60:40, the ratio of equivalency of the sum of the component represented 
by the general formula (!) and the component represented by the general formula (II) to maJeic anhydride, its hydro- 
lysed product or salts thereof is 30:70-70:30. and the copolymer has a weight average molecular weight of from 
about 2.000-1,000,000. 

2. The admixture according to claim 1 wherein the groups A 1 0 and each individually repressnt a mixture of oxy- 
alkylene groups and are present in block or random configuration. 

3. The admixture according to claim 1 or claim 2 wherein one of the groups A 1 0 and each independently repre- 
sents oxy ethylene. 

4. The admixture according to any preceding claim wherein the symbol m of the Formula I represents 30 to 120; and 
the symbol n of Formula II represents 1 to 200. 

5. The admixture according to any preceding claim wherein the copolymer has a weight average molecular weight of 
from about 10,000 to 100,000. 

6. The admixture according to any preceding claim wherein the admixture comprises a major amount of said copoly- 
mer in combination with a mjnor amount of a cement additive selected from dispersants, air entrainers, air detrain- 
ers, waterproofing agents, strength enhancers, curing accelerators and arrtrtoam agents or mixtures thereof. 

7. An improved cement composition capable of exhfcrting an inhibitron to slump toss with respect to time comprising 
a hydraulic cement, aggregate, water and the admixture according to any preceding claim. 

8. The improved cement composition of claim 7 wherein the aggregate is composed of sand and stone to form a con- 
crete. 



A method for forming a cement composition comprising mixing a hydraulic cement, aggregate, water and an admix- 
ture according to any of claims 1 to S. 

Use of a copolymer as defined in any of claims 1 to 6 for the manufacture of an admixture for inhibiting slump loss 
of a cement 
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Patentansprtiche 

1 . Zumischung fur eine Zementzusammensetzung, die mindestens ein Copolymer umfaRt das aus einer Kombina- 
tion aus Alkenyfether mil der aflgemeinen Forme) (I) 

in der A 1 0 eine oder eine Mischung aus Oxyalkyiengruppen mrt 2 bis 3 Kohlenstoffatomen ist, 
R 1 eine AJkenyfgruppe mil 2 bis 5 Kohlenstoffatomen ist. 

R 2 eine AJkyigruppe mit 1 bis 4 Kohlenstoffatomen ist und m eine Durchschnrrtsanzahl der Mot der Oxyalkylen- 
gruppen bedeutet und einen Zahlenwert von 20 bis 150 hat 

Polyalkenyl ether mrt dec aflgemeinen Formel (II] 

Z^A^R 3 ].. (") 

wobei Z eine Restgruppe einer Verbindung mrt 2 bis 8 Hydroxylgruppen ist, 

A 2 0 eine Oder eine Mischung aus Oxyalkyiengruppen mrt 2 bis 3 Kohlenstotfatomen 

R3 eine AJkenylgmppe mit 2 bis 5 Kohlenstotfatomen ist. n eine DuchschnrttsamaW der Md der Oxyalkylen- 

gruppen bedeutet und einer Zahlenwert von 1 bis 1000 hat und a einen Wert von 2 bra B hat. 

urd Mateinsaureanhvdrid, dessen hydrolysiertem Produki oder Salzen seiner rrydroly^erten Pmdukta > 

gesetzt ist, wxfcei das Aqurvalenzverh^is von ccpolymensierbaren ^ebrd^n der ^e ^emej 

Forme) (I) wiedergegebenen Komponeote und der dutch die aNgemeine Forme! (^™* en " 

99:1 bis 60:40 bettgt. das AqurvalenTverhartnis der Summe der durch die Formel ^ 

nente und der durch die Formd (IQ wiedergegebenen Komponente zu m* r^nycW d«e 

tern Produkt oder Satzen derselben 30:70 b* 70:30 betragt und das Copolymer e<n durchschnrtDiches 

Molekulargewicht (Gewichtsmrtte!) von etwa 2000 bis 1 000 000 hat 

2. Zumischurxj nach Anspruch 1 . bei der die Gruppen A 1 0 und A*0 jewerls individuell eine Mischung von Oxyalky- 
lengruppen bedeuten urxJ in Block- oder statistrecher Konfquraton vorhegen. 

3. Zumischung nach Anspruch 1 oder Anspruch 2. bei der eine der Gruppen A 1 0 und A*0 jeweils unabhangig Oxye- 
thylen bedeutet 

4. Zumischung nach einem der vorhergehenden AnsprOche. bei der das Symbol m der Formel I 30 bis 120 bedeutet 
und das Symbol n der Formel I1 1 bis 200 bedeutet 

5. Zumischung nach einem der vorhergeherxJen AnsprOche, bei der das Copolymer em durchschnittiiches Mcle^iar- 
gewicht (Gewchtsmrttel) von etwa 10 000 bis 100 000 aufweist 

6. Zumischung nach einem der vorhergehenden AnsprOche. bei der die Zumisc^ng eine B^Se^er^ Copo- 
lymers in Korrtination mrt einer geringeren Menge anes Zemerrtadtf^ ausgewa^t aus ° 

porerrbildnern, EntluttungsmtteJn. wassertestmachervJen Mrttein, Festgk^tserhohungsrntleJn, 
Hartungsbeschleunigem und AntischaummrtteJn oder Mischungen derselben umfaBt 

7. Verbesserte Zemertosanimensetzung, die eine Verhinderung des SetzmaBveriustes in Bezug auldie ^«z«gen 
kann und hydraulischen Zemerrt, Zuschlag. Wasser und die Zum.schung gemaR emem der vorhergehenden 
AnsprOche umfaBt 

8. Verbesserte Zementzusammensetzung nach Anspruch 7, bei der der ZuscNag aus Sand und Stein rusammenge- 
setzt ist, um Beton zu bilden. 

9. Verfahren zur B.Wung einer Zemerrtzusammensetzung, bei dam hydraulischsr Zement. Zuschlag, Wasser und eine 
Zumischung gemaB einem der AnsprOche 1 bis 6 gemischt werden. 

10. Verwendung eines Copolymers gemaB der Definition in emem der Anspruche 1 bis 6 zur Herslellung einer Zumi- 
schung, um den SetzmaBvertust von Zemerrt zu verhindern. 
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Revendlcaifons 

1 . Melange pour une composition de cimerrt comprenant au moms un copolymere compost d'une combinaison d'un 
alkenyl rjther represents par la formule generaJe (I) 

R 1 0{A 1 0) m R 2 

ou A 1 0 est un groupe ou un melange de groupes oxyalkylene ayant de2 a 3 carbones; 
R 1 est un groupe alkenyle ayant 2 a 5 carbone; 
10 R 2 est un groupe alkyle ayant 1 k 4 carbones; et m represente le nombre moyen de moles des groupes oxyalk- 

ylene et a une valeur numenque de 20 a 1 50, 

un polyaJkenyl ether represents par la formule generaJe (II), 

ou Z est un groupe residue! d'un compose ayant 2 a 8 groupes hydraxyle, 

A 2 0 est un groupe ou un melange de groupes oxyalkylene ayant 2 a 3 carbones; 

Ft 3 est un groupe alkenyle ayant 2 a 5 carbones; n represente le nombre moyen de moles des groupes oxyalk- 
20 ylene et a une valeur numerique de 1 a 1 000; et a a une valeur de 2 a 8. 

et de I'anhydnde maletque. son produit hydrolyse ou les sels de ces produte hydropses, ou la rapport d'equrva- 
lence des doubles liaisons coporyrnensables du corrposant represente par la formule generale (I) et du composant 
represente par la formule generaJe (II) est de 99:1 a 60:40, le rapport d'Squrvalence de la somme du composant 
* represente par la formule generale (f) et du compose represente par la formule generaJe ( II) a ranhydride maleique 
son produrt hydrofyse ou ses sels est de 30:70 a 70:30, et le copolymere a un poids moleculaire moyen en poids 
d environ 2 000 a 1 000 000. 

2. Melange selon la revocation I dans lequel les groupes A 1 0 et A*0 representent chacun indivKluellement un 
melange de groupes oxyalkylene et sont presents en une configuration bloc ou aieatoire. 

3. Melange selon la revocation 1 ou la revendicatjon 2 dans lequel un des groupes et A^ represente chacun 
independammerrt un axyethylene. 

* 4. Melange selon Tune quelconque des revendicarjons precedents dans lequel le symbole m de la Formule I repre- 
sente 30 a 120; et le symbole n de la Formule II represente 1 a 200. 

5. Melange selon I'une quelconque des revendications precWentes dans ieque* le copolymere a un pods moleculaire 
moyen en poids d'environ 1 0 000 a 100 000. 

40 

6. Melange selon I'une quelconque des revendications precedents dans lequel le melange comprend une quantita 
majeure dudit copolymere en combinaison avec une quantite minorrtaire d'un addrtrf de ament selectionne parmi 
aes dtspersants. des entralneurs d'arr, des agents enlevant l air, des agents d1mperm6abilit e . des exhausteurs de 

^ resistance, des acceieraleurs de durcissement et des agents anti^ousse ou des melanges da ceux-d. 

7. Composition de dment amelicr ee capable de presenter une inhibition de la perte de hauteur daffaissement par 
rapport au temps comprenant un ciment hydraulKiue. un agregat de I'eau et le meJange selon Tune quelconque 
des revendicatrons precedentes. • ^ 

so 8. ^rrp<sftiond e cm^^ 

pierre pour former un beton. 

9 ' Tl^Jf 0 ^™ COnposftion de ciment comprenant le melange d'un ciment hydraulique, d'un agregat 
deauet dun melange selon I'une quelconque des revendications 1a 6. 

10. Utilisation d'un copolymere lei que defini dans I'une quelconque des reversions 1 a 6 pour la fabneation d'un 
melange pour tnhiber la perte de hauteur d'affaissement d'un dment 
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